Divergent effects of zinc depletion in brain vs non-brain endothelial cells.
Dietary zinc deficiency is common in developing as well as developed countries. Endothelial cells (EC) lining the inner surface of peripheral blood vessels are sensitive to zinc deficiency and lose structural integrity when exposed to culture media low in zinc or to zinc chelators. In contrast, we demonstrate here that human brain microvascular EC (HBMEC), which constitute the blood-brain barrier (BBB), resist zinc depletion and respond by enhancing their barrier function. This response was specific for HBMEC and did not occur in non-brain EC, such as human umbilical vein endothelial cells, human aortic endothelial cells, and human iliac vein endothelial cells. Our results suggest the presence of specific mechanisms to counteract zinc deficiency at the BBB, likely involving HBMEC junctional complexes. Understanding the mechanisms involved in this unique response might provide means to modulate the BBB dysfunction associated with neurological disorders such as stroke, multiple sclerosis, and Alzheimer's disease.